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Abstract- One important matter that should be
investigated is the estimation of the risk distribution
model of claims for each age group of the insured in
health insurance because it is beneficial to prevent the
occurrence of losses for insurance companies in the
future. Supply chain strategy can be used in health
insurance industry to manage the risks. In this paper,
the research done is about the risk distribution model
estimation on health insurance claims using Bayesian.
The objective is to derive a health insurance risk
model and determine the amount of net premium for
each insured age group in health insurance. The
sample of this study is the participant of health
insurance in the Bandung area, Indonesia, especially
for the insured who live in flood-prone areas. The
estimation of the Poisson and Gamma distribution
parameter is performed using the Bayesian method,
which Open BUGS involves Markov Chain Monte
Carlo (MCMC) the simulation technique. The
estimation results show that the frequency of claims
significantly follows the Poisson distribution, whereas
the amount of claims substantially follows the
Gamma distribution. With the result of the analysis,
the estimated frequency distribution of claims and the
amount of claims, a health insurance risk model may
be established. Thus the net premium of health
insurance for every age group, for the insured who
live in the area prone to floods can be determined.

Keywords- Health insurance, Collective risk model,
supply chain strategy, Bayesian modeling, Open BUGS.

1. Introduction

Health is a valuable asset of human life. Everyone
will certainly do everything possible to avoid any
risks that may jeopardize their health, such as the
possibility of suffering from a disease that requires
huge costs. One way to avoid the risk of health
financially, namely by being a member of health
insurance [1]. Health insurance is a type of
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insurance products that guarantee medical care or
the care of the insured when they have health
problems or accidents. In the world of insurance,
the parties who accept the risks are called to be the
insurer or in this case are insurance companies, on
the other side, the other parties who move the risk
called to be insured risk [2]. When a person is
insuring their health, then the person has
transferred the financial risk, as a result of her
health problems to the health insurance company.
Because there is a transfer of financial risks, the
insured has an obligation to pay a premium to the
insurance company [3]. Amount of premium to be
paid by policyholders to insurance companies are
based on several factors, namely the insured age,
medical history and selected protection plan [4]. In
practice, it often that quite unnecessary cost are
found and may cause financial losses for insurance
companies. The effort that can be done by
insurance companies to reduce unnecessary costs is
by constructing a risk model which involves
uncertainty that occurred during the loss process
[5]. The risk model should be estimated by using
certain method, to get a model that can be used to
decide the premiums amount accurately. In [4], the
health insurance model using Bayesian methods
was analyzed. Similarly, [4], analyzed health
insurance data also using the Bayesian
method. Furthermore, [6] it creates a model of
hierarchical health insurance claims using the
Bayesian method. Another study [7], concern to
the estimation model of the risk of life insurance
claims for cancer patients using the Bayesian
approach. For estimating the risk of the claim, the
insurance participant data is grouped into two: the
number of policies issued and the number of claims
incurred, besides that, the model was used to
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estimate the risk value of life insurance claims each
age group for each sex. Research [4], [8], [6], and
[7], are estimating the health insurance risk model
using Bayesian methods, significantly produce a
model which can be used to determine the amount
of health insurance claims and premiums. To
conduct the estimation of the health insurance
model using Bayesian methods, mostly done by
using (MCMC) [8; 9]. [10], developed a model for
aggregate losses on the evaluation of health
insurance system premiums. In their research, they
proposed the Bayesian approach in generalizing the
collective risk model, and the prediction of
aggregate losses was based on the Gibbs sampling
algorithm. The objective is to obtain a predictive
distribution of the aggregate losses in each class of
the insured person. Based on the description above
and apply the model proposed [10], this paper
researched the assessment of the claim risk model
for health insurance using Bayesian. The purpose
of this study was to estimate the health insurance
claims for people who live in the south Bandung
area, West Java, Indonesia. The region is a concern
in this study because it is often affected by flooding
from the Citarum River annually, so their health are
disturbed and proposed the health insurance claim
often. This research is important to get a
Mathematical model which can predict the amount
of health insurance claims so that insurance
companies do not suffer any losses. Also, it can be
used to determine the amount of net premium of
health insurance reasonably. Analysis of valuation
models in this study was conducted using the
Bayesian method because this method considered
suitable to estimate the health insurance risk model.

2. Materials and Methods

2.1 Materials

The data used in this study is the health insurance
data derived from an insurance company, which
serves the participants of south Bandung area [20],
West Java, Indonesia, from 2014 to 2016. Many
data collection and the amount of health insurance
claim, concerning research Yu [6]. Data collected
consist of the insured population,Mg¢, the

frequency of claims N, and the number of
aggregate claim X, ¢, which categorized into

seven groups of age and observed for twenty
months. The grouping of data is based on the age of
the insured, i.e. for those with aged 0 to 18 years

(age group 1), ages 19 years to 35 years (age group
2), ages 36 to 45 years (age group 3), aged 46 to 55
years (age group 4), aged 56 to 65 years (age group
5), ages 66 to 75 years (age group 6), age over 75
years (age group 7).

2.2 Material and Methods

2.2.1 Bayesian Inference

In this section, a Bayesian inference study is
conducted to estimate the model parameters of the
claims frequency and the claims amount. Several
steps need to be done to obtain the posterior of
claims frequency, the aggregate of the claims, and
the insured population. Posterior can be useful in
renewing the parameters confidence level of the
data.

2.2.2 Claim Frequency Model

The assumed frequency of claims Na,t is a

random sample of discrete Poisson distribution
with mean Azmj ¢ then:

Ng t ~ Poisson 4gMg ), a=1.,A;
t=1,..T; 1)

Where Ma,t is an insured population in the age

group of @ over a period of time t and Ay, is a

parameter which specifies the number of
examinations by the doctor to the insured at the age

group of @ [4; 10; 11]. Likelihood function of the
data sample is given by:

T T
n A m
I(na,t | ﬂ/ama,t) oc igt:l at e aZt:1 at l

Where Ng ¢ the value of a random variable
of N t. Likelihood estimators of the parameter
/1a obtained by differentiating the logarithm of the

likelihood function respect to A5 and made to be
equal to zero, in order to obtain:

.
A N
i 2t=1Nat

= : )
: thzl Mgy t

According to Ntzoufras [12] and Hamadu &
Adeleke [13], the claim of frequency Na,t is

Poisson distributed, and has a conjugate prior with
Gamma distributed, expressed as:
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Aa ~ Gamma(ay, ). (3)

in which the probability density function (pdf) of
Poisson distribution to claim frequency model is
expressed as follows:

f(Ag) o A%2 o™ Ml 0< 4, <oo.

Posterior to the parameter A, can be expressed by
multiplying the likelihood f(Nng ¢ |AaMa¢) by
prior p(4g) so that:

where t9a is the cost level of individual claims
which is proposed by insured on the class age of a
and Nat is the number of claims proposed by

insured in the age group of a over a period of time
t [14]. Further, the aggregate of the claims that are
estimated by likelihood function is given by:

T _0.5T
I(Xa,t | na’tea) oC Hazt:]_na,t e ea thlxa’t l
()

Likelihood estimates of the parameter 6, are
obtained by differentiating the natural logarithm of

f(iat | Na.tMa, t) oc ﬂzt—lnat+aﬂ 1.~ 74 (Zt _1Mat +ikelihood function of equation (7) and made to be

Because the posterior of the parameter /1a is

Gamma, so the mean of Gamma distribution can be
obtained, given by:

T
thlna,t +tay,
t—1Mat + 52

fy, =E(Aa|ngt) =

(4)

whereas the variance of posterior is given by:

T

(X7 may +57)°

2
7, =Var(4, [nyt) =

()

If the prior uses, is a low-information prior then for
Gamma distribution, the parameter which can be
used are ) = =103, where the lower the
value of « the greater the variance. Therefore, if

=, — 0 the mean posterior A5 will be

close to or equal to the mean sample /ia [14-18]

2.2.3 Amount of Claim Model
The aggregate or total of the claim Xg is

assumed to be Gamma distributed with parameters
Nyt and Oy, are given by:

Xat ~ Gamma(ng ¢,6;) .

(6)

equal to zero, in order to obtain:

é Zt 1nat
a=- T
Zt 1Xat
(8)
According to Migon and Penna [4], a parameter
Ga which is Gamma distributed has a conjugate

prior with Gamma distributed with hyperparameter
g and ﬂg can be expressed by:

0, ~ Gamma(ay, fy) -
9)

The probability density function of the parameter

0 is given by:
1.-6.8
ﬂg@gg@ e Va 4
(7 1 0<60, <o,
a( a)oc F(ag) a < ®©

a a
Where E(6y) = =0 and Var (6y) = —Z .

Bo Po
Posterior of the parameter @, is obtained by
multiplying the likelihood (X5 ¢ |Ngt,65) and

prior g(65) can be expressed as follows:

T 1 _ T
0(0a | N 1) oc O3 120 700 g0 laa i o)

Because the posterior of the parameter &, is

Gamma distributed, then the mean of Gamma
distribution can be obtained which expressed by:
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T
thlna,t Qg

fo, =E(Oa|Xat) = ,
: Z;r_lxa,t +Bo

(10)

whereas the variance of posterior given by:

T
thlna,t Qg

T 2
(Zt_lxa,t +ﬂ€)

2
Gy, =Var(f, |nat) =

(11)

The mean should be calculated to determine the
location of the posterior distribution of the number
line. Meanwhile, the variance is determined to
portray the posterior distribution of that distribution
[8; 15].

Assumed that the amount of individual claim is

following an exponential distribution with the mean
1/6, for a=1,..,A, then:

Zat |05 ~ Expenentid(l/6;); 6, >0.
(12)

Where Ha is the level of personal claim cost,

which by agreement is paid by insurance
companies to the insurer for each examination with
the doctor [4]? The probability density function of

the parameter Z ¢ j, can be expressed by:

Zat

1 _—
0(Zag16a)=—-e = (13)
a
1
where E(Zat63)=— and
1 ea
1
Var(Zat|0a)=—
O

2.2.4 Health Insurance Risk Model

Given a policy portfolio classified by age group of
a=1..,A which is observed over a period of

time t=1,...,T. In Migon and Penna [4], it is
supposed that Ng¢ is representing a claim
frequency, Xa,t is representing the aggregate of
the claim, and Z, ¢ j is representing the amount of

| -thindividual claim which proposed in the

interval of time (t—1,t) in the age group of a.
Collective risk model can be expressed as follows:
Xat=XNatZati: a=1.,A; t=1..T.
(14)

The assumptions used in this model are:
o The amount of individual claimZ, ¢ j is

a non-negative random variable which s
independent and identically distributed.

. Claim frequency Ng¢ is a random
variable that independent one another respect to
claimamount of i-th, thatis Z ¢ j.

The advantage of the collective risk model is a
frequency of claim and amount of claim can be
modeled separately. The population of insured

M at is time-varying for a known age group of a,
then the collection of the number of aggregate
claims { Xa,t5 a=1..,A, t=1..T }on-
identically distributed [17].

If Ngt =AaMy ¢ with the value of @ and t are
constant, then the claim amount of Zg ¢ for

i=1,2,... age group of a at the period of time t
is independent and identically distributed. Further,
the expectation and variance of the amount of
aggregate claim can be obtained by multiplying the
claim frequency of expectation with i-ththe
amount of claim expectation, so that:

E(Xat) 1
e = EEXa I Na )
- (E(Na )E@ar)- 22
a,t a
(15)
and

Var(xa,t): 1 (

E{Var(Xas |Nag)}+Var(E{Xas |Na;})
Mat at

- (B2 Ver (Za) +{E@a )Y Var ()
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1 [ 24aMat « /1_a
mat 62 02
(16)

Where ngt = A3Mg ¢ show the number of claims

proposed by the insured population at the age group
of a at the period of time t. That expectation and
variance can be used to determine a pure premium
which should be paid by the insured to the
insurance company [19].

2.2.5 Open BUGS

Open BUGS is a software application for the
Bayesian analysis of complex statistical models
using Markov chain Monte Carlo (MCMC)
methods. Open BUGS is the open source variant of
Win BUGS (Bayesian inference Using Gibbs
Sampling). It runs under Windows and Linux, as
well as from inside the R statistical package.
Versions from v3.0.7 onwards have been designed
to be at least as efficient and reliable as Win BUGS
over a range of test applications [12; 14; 21 ;22].

3. Results

This section analyzes the results, which include: the
model parameters of the frequency of claims, the
claim amount, claim aggregate, and the
determination of net premiums. A parameter value
of claim frequency and a number of claim on the
health insurance risk models need to be determined
to calculate the cost average of net premium that
should be paid by the insured to a particular age
group to the insurance company.

3.1 Data Analysis of Claim Frequency

In health insurance, claims frequency can be
significantly affected by the number of examination
to the doctor performed by the insured in the age

group of a each month /ta. In equation (1), the
claim frequency filed by the age group of a in the

period of time t N { isassumed to be Poisson

distributed, with A5 as the parameter. Based on
the data being analyzed, the estimation value of the
likelihood of parameter A, determined by using

equation (2), as follows:

Ay = 12710 _ 15513 17)
6860

Where A is the average level of a number of

claims from the insured in the age group of a for
each month? In this study, it is assumed that the

prior distribution for the parameter /1a is Gamma

with hyperparameter « ; =0.01 and S, = 0.01
expressed by:

Aq ~ Gamma(0.01,0.01).

(18)

The value of o, and [, are used in the

computation process by OpenBUGS program.
Based on equation (4), the posterior distribution of

parameter /Ia is Gamma distributed with hyper

parameter thzlna,t +ay and

T
thlma,t + 18/1 .

Because the data frequency of claims and the
insured population is known, as well as the value

of oy and [; have been determined, then the

posterior distribution of parameter /1a can be
expressed by:
Aa |Ng ¢ ~ Gamma(1270.01, 6860.01) ,

(19)

Where the expectation A, Can be determined by

equation (4), the result is [z/la = 0.18513. While

the variance &/21 can be determined based on the
a

equation (5), the result is 6‘5 = 2.7x107°, to
a
obtain standard deviation 6 = 5.2 x1073.

The average frequency of claims in each group of
age can be obtained by determining its level of a
number of examining to the doctor multiplied by
the number of insured population per month for
each group of age. OpenBUGS program used to

obtain a statistical summary of the parameter A4

by simulating data samples from the posterior
distribution in several iterations. These simulations
of the sample are based to Monte Carlo Markov
Chain (MCMC) with Gibbs Sampler algorithm in

which the initial values of the parameter Ay

specified in OpenBUGS program. In this study,
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three chains are used to simulate the sample of the
posterior distribution, in which each chain was
observed to test the convergence of a trace plot
visually. The iteration that performed on each chain
is of 10000 iterations with an initial value

/1%0) equal to 1 that obtained from OpenBUGS

program. Statistical summary by OpenBUGS
program produces an estimate Bayes OpenBUGS
program with parameters A, consisting of the
mean, standard deviation, and 95% confidence
intervals are presented in following Table 1.

Tablel. The results of Bayesian estimation with parameters A5 by Open BUGS program

2a Mean Standard 2.5% 97.5%
Deviation Percentile Percentile
A 0.2211 0.01499 0.1927 0.2515
A2 0.1693 0.01318 0.1445 0.1963
23 0.1367 0.01185 0.1144 0.1608
4 0.1744 0.01335 0.1494 0.2014
5 0.1775 0.01350 0.1522 0.2052
26 0.1705 0.01332 0.1457 0.1977
A7 0.2436 0.01566 0.2137 0.2751

Table 1 shows the mean numbers of claims from
the insured in the group of age 1 approved by the
insurance company every month, that is 0.2211, are
obtained, it means that from 100 insured, the
number of claims to be approved are 22 people. In
the group of age 3, it is obtained that the mean
number of approved claims by the insurance
company is 0.1367 monthly, means that from 100
insured, the number of approved claims are 13
people. Two types of plots can be used to describe
the simulation of the posterior distribution sample

parameter A5 that observed for twenty months,

namely, trace plot and density plot. Trace plot is
used to test the convergence of the posterior

parameter simulation Ay with MCMC method, in

which the trace plot is said to be converged if it is
used more than one chain, and those chains are
overlapping each other in the same plot. Density
Plot is used to describe the results of each
simulation value of posterior samples in several
iterations.

3.2 Data Analysis of Claim Amount
The total amount of claims is assumed as Gamma

distributed with parameters Nyt andf,, with

Nat as a claim frequency, of which data are

known, while the number of individual claims is
assumed to be exponentially distributed with the

parameter 6, . Because the data of claim frequency

and the total number of claims are known then the

estimation value of likelihood with parameter 6,
can be expressed follows:

A 1270

2~ 4133354778
(20)
Which means the average number ofi—th,

-3.07256x107°,

i=1,...,Ng ¢ claim filed by the insured for each

group of age a=1,...,7 per month is IDR
325,461.5044, stated by:

1
E(Za,i20) = =
3.07256 x10

Prior distribution used for the parameter 6, is a

=325,461.5044.

Gamma-distributed conjugate prior with

hyperparameter ag and Sy . Previously to

parameters, € can be assumed to have a

hyperparameter value cg=0.01 and Sy= 0.01

with E(6,) =1 dan Var(6,) = 100. Based on

the equation (10), expectations of the following
parameters @5 can be expressed by:

. 127001
102 = 41333547801

Statistical summary of the following parameter &,

= 3.072259x10°%

is shown in Table 2 which consists of the mean,
standard deviation, and 95% credible interval for

the parameters 6, . The results are obtained by
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OpenBUGS program of three parallel chains with

an initial value 950) = 1 and the iterations done of
10,000 times.

The initial value 95(10) is 1, given to parameter G,

as an initial value to simulate the sample of
posterior distribution by using MCMC algorithm.
Three parallel chains with an iteration of 10,000

times on each chain are used to test the
convergence of the parameter Ga which examined

by visually using trace plot. The convergence test is
done by seeing whether the three chains are
overlapping each other or not in the trace plot. The
vertical axis of the trace plot represents the value of
each sample, and the horizontal axis represents the
number of iterations.

Table2. Statistical Summary of parameter Bayesian Estimation ¢, by OpenBUGS Program

6a Mean Standard 2,5% 97,5% E(Z.0)
(x 107%) Deviation Percentile Percentile o
(% 1077) (= 107®) (= 107®)

& 3.402 2.306 2.964 3.869 293,944.7
2 2.688 2.093 2.294 3.117 372,023.8
63 2.997 2.598 2.508 3.527 333,667.0
O 3.093 2.367 2.649 3.572 323,310.7
5 2.687 2.044 2.304 3.106 372,162.3
0 3.255 2.542 2.78 3.774 307,219.7
& 3.342 2.148 2.933 3.774 299,222.0

Based on Table 2, it is obtained that the number of
the individual claim approved by the insurance
company paid to the insured in the grouping of the
age group of 2 is IDR 372,023.8 monthly. In the
age group of 6, it is obtained that the mean number
of the individual claim approved by the insurance
company to be paid to the insured with the age
group of 6 is IDR 307,219.66 monthly.

3.3 Estimation of Net Premium

The primary purpose of this paper is to determine
the net premium to be paid by the insured to the
insurance company. Every premium depends on the
value of claim frequency and the amount of claims.
Net premiums can be determined by multiplying
the result of the mean claim frequency and the
amount of claims. Expectation and variance of the
net premium by using the Bayesian method for each
group of age a per month are stated in Table 3.

Table3. The Prediction of the net premium per insured in the group of age a =1,...,7

Age Group Ja 6, Mean Standard Deviation

(AG)

AG1 0.2211 0.0000034 64,991.18 138,216.60
AG 2 0.1693 0.0000027 62,983.63 153,073.20
AG 3 0.1367 0.0000030 45,612.28 123,366.60
AG 4 0.1744 0.0000031 56,385.39 135,018.50
AG5 0.1775 0.0000027 66,058.80 156,794.70
AG 6 0.1705 0.0000032 52,380.95 126,856.10
AG7 0.2436 0.0000033 72,890.48 147,683.60

Table 3 displays the estimation of net premium that
must be paid by every insured to the insurance
company in the age group of 3 amounted to IDR
45,612.28, while the estimation of net premium that
must be paid by every insured in an insurance
company in the age group of 6 has amounted to
IDR 52,380.95. The insurance company can use the
net premium estimation to determine the backup-

cost that should be prepared so that the insurer can
be avoided from making losses.

4.

Discussion

Some insurance companies often refuse the
participation of health insurance programs for the
insured live in flood-prone areas. In fact, on the
contrary, the government always advocates the role
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of insurance companies in lightening the burden of
health insurance costs for people living in flood-
prone areas. Rejection by some insurance
companies is due to the collection of premiums
obtained from the insured live in flood-prone areas
cannot cover the amount of risk claims filed.
Therefore, we try to evaluate the determination of
the amount of health insurance premiums,
especially for the insured live in flood-prone areas.
In evaluating, we do by referring to some research
results that have been done by other researchers.
Among them are Amin and Saleml10, which
proposes the use of Bayesian methods in evaluating
the determination of health insurance premiums. In
evaluating the determination of health insurance
premiums for insured persons living in these flood-
prone areas, we use the Bayesian method, where the
claim frequency distribution is assumed to follow
the Poisson distribution having the conjugate prior
distributed Gamma, and the amount of claims
assumed to follow the Gamma distribution with
conjugate prior also distributed Gamma. The
Bayesian method was used in this study, as the
Bayesian method has been widely used by
researchers in estimating the parameters of a
distribution. The Bayesian method is very well used
especially for very complex distribution functions,
or in other words, for the distribution function, it
has more than two parameters. Also, the Bayesian
method in parameter estimation incorporates the
information contained in the sample, with other
information previously available. In terms of
classical assumptions, it is assumed that the
population parameter has a certain unknown price
so that the probability statement about the
population parameter has no meaning. To evaluate
the determination of health insurance premium, in
this study we use health insurance data obtained
from an insurance company in West Java,
Indonesia. Data include the frequency of claims and
the amount of claims during the period 2014-2016,
and some information that cannot be obtained from
insurance companies, we use information obtained
from previous researchers. From this set of data, we
divide into seven age groups, as described in the
materials section. Furthermore, each age group is
estimated the amount of pure premium, as the basis
for the determination of the premium by the
insurance company. For estimating the amount of
pure premium, it is necessary to estimate the
parameters of the claim frequency distribution and
the distribution parameter of the size of the claim.
The frequency of claims can be affected by the

number of visits to doctors for health care, by the
insured in the age group a every month. The
number of visits to the doctor by the insured is
assumed to be Poisson distributed with

parameters Ay . It is assumed that the prior
distribution is for the parameter /1a is Gamma with
hyper-parametric 5 =0.01 and /3; = 0.01. Values
o) and [, subsequently used in the estimation

of posterior distribution parameters A, through the
computing process using the Open BUGS program.
Results of parameter estimation A, for seven age

groups are given in Table 1. Based on Table 1, it
can be shown that the insured who is rarely
expected to visit a doctor is age group 3, i.e. the
insured aged between 36 to 45 years, as much as
0.1367 times the number of the insured each month.
Meanwhile, the most frequent insured to visit a
doctor is a group of age 7, i.e. the insured who is
more than 75 years old, as much as 0.2436 times
the number of the insured every month. The amount
of the claim can be affected by the cost of each visit
to the doctor for health care, by the insured in the
age group a every month. The magnitude of the
assumption is assumed to be exponentially

distributed with parameters 1/ 6, , where conjugate
prior for parameters € is distributed Gamma with
hyper-parameter = 0.01 and By= 0.01
Values ag and ﬂg subsequently used in the

estimation of posterior distribution parameters Ha

through the computing process using the Open
BUGS program. Results of parameter estimation

Ha for the seven age groups are given in Table 2.

Based on Table 2, it can be shown that the age
group which charges the lowest per one time claim
is the insured between 0 and 18 years old or age
group 1, amounting to IDR 293,944.70. Meanwhile,
the biggest claim per one time claim submitted per
month is the insured between the ages of 56 to 65
years or group 5, amounting to IDR 372,310.70.

Using the values in Tables 1 and 2 then used to
determine the value of expansion and variance of
aggregate claims in each age group. The cost of
aggregate claims depends on the frequency of
claims and the amount of claims of each age group.
Based on the expected value and the variance of
aggregate claims are used to determine the net
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premium for each age group. Net premiums can be
determined by multiplying the result of the claim
claims frequency and the amount of claims. The net
premium calculation results are given in Table 3.
Based on the aggregate claims value (mean) in
Table 3, it is seen that the largest net premium to be
paid by the insured person is in the age group 7, or
the insured is more than 75 years old, amounting to
IDR 72,890.48. It indicates that the insured, is more
than 75 years old, has a risk of making claims at a
higher cost than other age groups. The values of
pure premium calculations in Table 3, of course,
will be very useful for insurance companies, in
determining health insurance premiums for the
insured who live in flood-prone areas. Furthermore,
the amount of the premium determined for each age
group, depends also on the loading factor set by the
insurance company. Loading factor such as how
much percent of administrative costs, agency fees,
and so forth but that also needs to be considered is
the premium set by a competitor company, and also
the level of people's purchasing power.

5. Conclusion

This study is an application of Bayesian approach
to determine the amount of health insurance
premium for the insured living in flood-prone areas,
where the claim frequency is assumed to have a
Poisson distribution which has conjugate prior
distributed Gamma, while the amount of claim is
assumed to have Gamma distribution with
conjugate prior also Gamma distribution based on
the supply chain strategy. This study will help
insurance companies to determine the amount of
health insurance premiums in each age group for
the insured who live in flood-prone areas. This
Bayesian approach can also be applied to the
determination of the amount of other insurance
premiums, caused by the occurrence of natural
disasters. In this study, we have analyzed the
estimation of health insurance risk model using
Bayesian method. Based on the results of the
analysis, it can be concluded that the frequency of
claims following the Poisson distribution, while the
magnitude of the claim follows the Gamma
distribution. The health insurance risk model is
based on Poisson and Gamma distribution, which is
then used to determine the net premium of health
insurance, especially for the insured living in flood-
prone areas of Citarum Bandung Indonesia. The
amount of net insurance premium for each age
group of the insured is as follows: age 0 to 18 years
of IDR 64,991,18s; ages 19 to 35 years of IDR

62,983.63; age 36 to 45 years of IDR 45,612.28;
age 46 to 55 years of IDR 56,385.39; age 56 to 65
years of IDR 66,058.80; age 66 to 75 years of IDR
52,380.95; and age more than 75 vyears of
72,890.48. The estimated premium amount is
beneficial for the insurance company as a
consideration in determining the net premium rate
for every age group of the insured. So the price that
is set by the insured is affordable, and also does not
cause loss to the insurance company.
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